Adrenergic-cholinergic interactions in left atria: interaction of carbachol with alpha- and beta-adrenoceptor agonists.
The purpose of the present investigation was to determine the nature of the functional interaction of muscarinic agonists with cAMP-generating and cAMP-independent agonists in left atria. Negative inotropic responses of rabbit isolated left atrial strips to the muscarinic agonist carbachol were measured in the absence and presence of equi-active inotropic doses of the beta-adrenoceptor stimulant isoproterenol (Iso), the mixed alpha- and beta-adrenoceptor stimulant phenylephrine (PE) plus 1 microM timolol to block the beta-receptor mediated component of its response, and elevated extracellular Ca2+. Carbachol produced dose-dependent negative inotropic responses in left atrial strips, which were much greater than control in the presence of either Iso, or PE plus timolol. However, carbachol responses were of a similar magnitude to the control in the presence of elevated extracellular Ca2+. In the presence of timolol, PE had no significant effect on cAMP levels in left atrial strips, and inotropic responses to carbachol alone and in combination with PE plus timolol were accompanied by significant increases in cGMP levels but no change in cAMP levels. Carbachol attenuated Iso-induced increases in cAMP levels, but decreases in left atrial tension were proportionally greater than the decreases in cAMP levels produced by carbachol in the presence of Iso. These results suggest that the antiadrenergic effects of muscarinic receptor stimulation may occur by a different mechanism in left atria than has been previously reported in ventricular muscle. While the nature of this mechanism is unknown, it may involve antagonism by muscarinic agents of both alpha- and beta-adrenoceptor mediated increases in Ca2+ influx.